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Abstract
Objectives To analyze the oral health-related impact profile in patients treated with three different types of dental prosthesis in
student courses.
Materials and Methods This prospective bicenter clinical trial was conducted with 151 patients being treated with
fixed (n = 70), removable (n = 61), or telescopic dental prostheses (n = 20) in clinical student courses of two
German universities from October 2018 to October 2019. All patients completed three standardized German versions
of the Oral Health Impact Profile (OHIP-G49/53) before prosthetic treatment (T0), at control after 1 week (T1), and
after 3 months (T2), divided into five dimensions: (a) appearance, (b) oral function, (c) psychosocial impact, (d)
linguistic limitations, and (e) orofacial pain. Data were analyzed with Kolmogorov–Smirnov, Wilcoxon signed-rank,
Kruskal–Wallis, Mann–Whitney, and Cronbach’s alpha tests.
Results Within T0–T1 and T0–T2, greater improvements were determined for removable compared with fixed dental
prostheses for the dimensions’ oral function (p ≤ 0.014), linguistic limitations (p ≤ 0.016), and appearance (p ≤
0.003). No significant differences were found between fixed and telescopic dental prostheses (p ≥ 0.104) or between
removable (partial dental prosthesis with clasps and complete dental prosthesis) and telescopic dental prostheses (p ≥
0.100). Within T1–T2, a significant improvement in orofacial pain could be determined (p = 0.007).
Conclusions Restorations presented an improvement in oral health-related quality of life. Removable dental prostheses
showed better improvement than fixed ones in various dimensions.
Clinical relevance Knowledge about the influence of oral health-related quality of life on the three different types of prosthesis
used in student courses can be of decisive help in dental consultations.
Keywords OHIP-49 . OHIP-53 . Student course . Removable dental prosthesis . Fixed dental prosthesis . Telescopic dental
prosthesis
Introduction
Overall quality of life (QoL) depends crucially on the oral
health-related quality of life (OHRQoL) [1]. The individual
analysis of OHRQoL and clarification of the influence of a
prosthetic restoration on patients’ OHRQoL can usually be
analyzed using an Oral Health Impact Profile (OHIP) ques-
tionnaire [2, 3]. OHIP questionnaires with varying numbers of
subjective questions—OHIP-12 to OHIP-53—are available in
the different national languages [2–14]. The oral health-
related impact profile is considered multidimensional, and
all questions are summarized by different dimensions to iden-
tify the specific influences and thus reference a higher-order
factor [10]. These are usually subdivided into four highly cor-
related factors—oral function, orofacial pain, orofacial ap-
pearance, and psychological impact [2, 3, 10], but may also
undergo modification [14, 15].
In general, an OHIP questionnaire represents a subjective
evaluation of individual oral health and, in some cases, of pa-
tients’ expectations, feelings, and satisfaction with regard to a
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prosthetic restoration [2, 3, 10, 16]. Consequently, depending on
the study design, there may be great variations between different
studies.
The scientific literature generally shows an improvement in
oral health-related impact profile through prosthetic restorations,
although this appears to depend on the restoration type [11]. In
two studies on prosthetic restorations, a significant improvement
in oral health-related impact profile was recorded for patients
with complete dental prostheses; one of the studies also investi-
gated patients in student courses [4, 17]. In addition, treatment
with different double crown removable dental prostheses im-
proves the oral health-related impact profile [18]. Patients with
removable dental prostheses, however, show aworse oral health-
related impact profile than patients with fixed restorations [12].
To the best of the authors’ knowledge, there has been no
comparable study of the oral health-related impact profile of
patients who have been prosthetically restored with three differ-
ent types of dental prosthesis in student courses and comparison
between them. The hypotheses of the present study state that:
1. There is no change in patients’ oral health-related impact
profile after prosthetic restoration in a student course in
relation to specific questions and the dimensions.
2. There are no differences in patients’ oral health-related
impact profile between prosthetic type after prosthetic
treatment within a student course.
Materials and methods
The present prospective bicenter clinical trial was conducted in
two prosthetic dentistry departments in Germany. The ethics
committees of both universities approved the study (approval
numbers 18-482 and 139/18). In advance, written informed con-
sent was obtained from all patients participating. A Consort flow
diagram is presented in Fig. 1, where eligible, excluded, and
included patients are listed.
A total of 151 patients were included (Munich n = 75;
Würzburg n = 76); they were treated with fixed (n = 70),
removable (n = 61), or telescopic (n = 20) dental prostheses
(Table 1).
All patients were treated in the clinical student courses
(students in the 4th and 5th study year) in both centers from
October 2018 to October 2019. Fixed dental prostheses in-
cluded crowns and fixed dental prostheses, removable dental
prostheses included partial dental prostheses with clasps and
complete dental prostheses, and telescopic dental prostheses
were fabricated with friction telescopes. The following inclu-
sion criteria were defined:
(1) The patient is at least 18 years old
(2) The patient is suitable for treatment in the student course
(3) The patient should have good oral hygiene
(4) No relocation of the patient is planned within the next 6
months
(5) The patient has no known allergies to dental materials
OHIP-G49/G53 questionnaire
All patients completed a total of three standardized German ver-
sions of the Oral Health Impact Profile (OHIP-G49/53). Patients
who were treated with removable dental prostheses completed
the entire questionnaire with all 53 questions. Patients with fixed
dental prostheses completed only 49 questions, as the last three
questions are only for removable dental prostheses. Only patients
who completed all three questionnaires were included in the
study.
The first questionnaire (T0)was completed as a baseline ques-
tionnaire before the start of the prosthetic treatment. The second
questionnaire (T1) was completed after definitive insertion of the
dental prosthesis, at the follow-up appointment approximately 1
week after insertion, and the third questionnaire (T3) was com-
pleted after 3 months of use. In the OHIP-G49/53 questionnaire
used, patients had five options to answer the questions, and an-
swers were therefore numbered 1 (never) to 5 (very often). All
data were recorded in an Excel sheet.
The OHIP-G49/53 questionnaires used were divided by the
authors into five dimensions according to Liebermann et al. [15]:
(a) appearance, (b) oral function, (c) psychosocial impact, (d)
linguistic limitations, and (e) orofacial pain. All questions of
the standardized questionnaires used with the specific allocations
to the different dimensions are listed in Table 2.
Statistical analysis
The individual difference values for the three investigation pe-
riods (T0–T1; T0–T2; T1–T2) and the corresponding dimen-
sions were evaluated separately. The individual replies at times
T0, T1, and T2 were considered. If the patient gave the same
answer of value 0–5, the questionwas definedwith the value 0; if
the patient gave a positive or negative answer in the following
questionnaire, a − or + was defined with the corresponding num-
ber, such as + 1 or − 3 [15].
The normal distribution was tested by Kolmogorov–Smirnov
test. Significant differences in the questionnaires with respect to
investigation times and dimensions were analyzed with
Wilcoxon’s signed rank for matched pairs, Kruskal–Wallis, and
Mann–Whitney U tests using the grouped medians. Cronbach’s
alpha test was performed as an additional reliability analysis to
secure the compilation of all questions to the various dimensions.
A power analysis was performed for all subgroups with the soft-
ware G*Power 3.1 (HHU Düsseldorf, Germany). Data were
analyzed with the SPSS version 25.0 (SPSS, Chicago, IL,
USA), and the level of significance was set at p = 0.017.
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Fig. 1 Consort flow diagram for
clinical study
Table 1 Overview of descriptive patient data including age, gender, and restoration types
Total number Total number Center 1 Total number Center 2
Age (years) T0 Total: 64.7 ± 10.5
Male: 64.9 ± 10.5
Female: 64.5 ± 10.6
Without restorations: 64.6 ± 10.4
Fixed restorations: 64.5 ± 11.6
Removable dental prosthesis: 64.4 ±
10.6
Telescopic dental prosthesis: 64.3 ±
9.80
Total: 65.5 ± 11.3
Male: 65.5 ± 11.3
Female: 65.4 ± 11.8
Without restorations: 65.5 ± 11.3
Fixed restorations: 65.1 ± 11.5
Removable dental prosthesis: 67.3 ±
10.9
Telescopic dental prosthesis: 65.9 ±
10.3
Total: 63.5 ± 9.68
Male: 63.9 ± 9.70
Female: 63.8 ± 9.82
Without restorations: 63.4 ± 9.30
Fixed restorations: 64.4 ± 10.0
Removable dental prosthesis: 63.8 ±
9.80
Telescopic dental prosthesis: 63.6 ±
9.70






Restoration type T0 (number) Without restorations: 52
Fixed restorations: 55
Removable dental prosthesis: 43
Telescopic dental prosthesis: 1
Without restorations: 21
Fixed restorations: 36
Removable dental prosthesis: 19
Telescopic dental prosthesis: 1
Without restorations: 31
Fixed restorations: 19
Removable dental prosthesis: 24
Telescopic dental prosthesis: 0
Restoration type T1 (number) Fixed restorations: 70
Removable dental prosthesis: 61
Telescopic dental prosthesis: 20
Fixed restorations: 38
Removable dental prosthesis: 34
Telescopic dental prosthesis: 5
Fixed restorations: 32
Removable dental prosthesis: 27
Telescopic dental prosthesis: 15
Change of restoration type
(number)
0 to 1: 26
0 to 2 : 23
0 to 3: 3
1 to 1: 40
1 to 2: 12
1 to 3: 3
2 to 1: 4
2 to 2: 25
2 to 3: 14
3 to 1: 0
3 to 2: 1
3 to 3: 0
0 to 1: 7
0 to 2 : 12
0 to 3: 2
1 to 1: 28
1 to 2: 8
1 to 3: 0
2 to 1: 3
2 to 2: 13
2 to 3: 3
3 to 1: 0
3 to 2: 1
3 to 3: 0
0 to 1: 19
0 to 2 : 11
0 to 3: 1
1 to 1: 12
1 to 2: 4
1 to 3: 3
2 to 1: 1
2 to 2: 12
2 to 3: 11
3 to 1: 0
3 to 2: 0
3 to 3: 0
Center 1, Munich; Center 2 Würzburg
Without restoration 0; fixed restoration 1; removable dental prosthesis 2; telescopic dental prosthesis 3
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Results
The mean age of the patients was 64.7 ± 10.51 years.
Among the questions, 94.9% and among the dimensions
82.2% of the values did not show a normal distribution.
Consequently, non-parametric tests were subsequently used.
The Cronbach’s alpha test revealed values between 0.738
(linguistic limitations) and 0.966 (psychological impact) with-
in the five dimensions.
For question 3/10 (appearance) and question 1 (oral function),
the greatest improvement was observed between T0 and T1 (me-
dian 0.971) and for question 1 also between T0 and T2 (median
1.304), followed by question 46 (orofacial pain) between T0 and
T1 (median 0.923) and question 51 (oral function) between T0
and T1 (median 0.909).
The power analysis showed a power of over 90% for the
individual subgroups of the different restoration types and
dimensions for fixed restorations and removable dental pros-
theses, with the exception of the dimension of oral pain for
removable dental prostheses (39%). For the restoration type of
telescopic dental prostheses, the power ranged between 41
and 77%.
Differences between investigation times within the
five dimensions
Within the dimensions “appearance” and “oral func-
tion,” significant improvements were observed between
investigation times T0 and T1 (appearance p = 0.012;
oral function p = 0.029) and between T0 and T2 (p =
0.005 and p = 0.013, respectively). No significant dif-
ference could be found between investigation times T1
and T2 (appearance p = 0.261; oral function p = 0.983)
(Figs. 2 and 3).
Within the dimension “linguistic limitations,” significant
improvement was only observed between T0 and T2 (p =
0.008); no significant differences were found between the oth-
er investigation times (p ≥ 0.067) (Fig.4).
Within the dimension “orofacial pain,” a significant im-
provement was found between T1 and T2 (p = 0.012). The
other investigation times did not show any differences (p ≥
0.537) (Fig. 5).
No significant differences were found within the dimension
“psychological impact” (p ≥ 0.051) (Fig. 6).
Differences between the dental prostheses within the
investigation times
Within the investigation period T0–T1, significantly
greater improvements were found for removable as
compared with fixed restorations for the dimensions
“oral function” (p = 0.012), “linguistic limitations” (p






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2196 Clin Oral Invest (2021) 25:2191–2201
and 4). All other dimensions (p ≥ 0.023) presented no
changes (Figs. 5 and 6). In addition, no significant dif-
ference was found between fixed and telescopic prosthe-
ses (p ≥ 0.104) or between removable and telescopic
dental prostheses (p ≥ 0.100).
Within the investigation period T0–T2, significantly
greater improvements were found for removable dental
prostheses compared with fixed ones for “oral function”
(p = 0.014), “linguistic limitations” (p = 0.002), and
“appearance” (p = 0.001) (Figs. 2, 3, and 4). All other
dimensions (p ≥ 0.024) presented no changes (Figs. 5
and 6). In addition, no significant difference was found
between fixed and telescopic dental prostheses (p ≥
0.020) or between removable and telescopic dental pros-
theses (p ≥ 0.158).
Within the investigation period T1–T2, a significant
improvement (p = 0.007) could only be found for the
dimension “orofacial pain”; all others showed no signif-
icant differences (p ≥ 0.100) (Fig. 5).
Discussion
The first hypothesis of the present study, which stated that
there is no change in patients’ oral health-related impact pro-
file after prosthetic treatment in a clinical student course in
relation to specific questions and dimensions, can be rejected.
Patients showed partly significant improvements in oral
health-related impact profile after prosthetic treatment in a
student course. In addition, significant differences were shown
between the types of dental prosthesis in terms of oral health-
related impact profile. Consequently, the second hypothesis
can also be rejected. The specific differences are discussed
below.
The OHIP-G49 for fixed and OHIP-G53 for removable
dental prostheses were used in the present study to analyze
five different dimensions with corresponding questions. In
particular, the important dimension “appearance” is not con-
sidered in the shorter OHIP versions [8, 15]. Since all param-


























Restoration typeFig. 2 Boxplot of difference




























Restoration typeFig. 3 Boxplot of difference
values for the dimension oral
function
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“appearance” did not play a superordinate role, no additional
esthetic modulus was used, as is sometimes recommended in
the literature [8].
Regarding fixed restorations, the present results showed a
significantly lower increase in the OHRQoL in patients with
fixed restorations than in those with removable dental prostheses
for the dimensions “oral function,” “linguistic limitations,” and
“appearance” at both T1 and T2 in relation to the baseline values,
but the initial situation is decisive in this context. Most of the
patients who received fixed restorations had no previous pros-
thetic restoration. The improvement of the value therefore seems
to be lower. In contrast, the improvement of the OHRQoL with
new removable dental prostheses in patients who had no pros-
thetic restoration before or new removable dental prostheses that
probably have a better fit seem obvious. As in the present study,
the prosthetic treatment with fixed restorations showed an im-
provement in OHRQoL in the scientific literature and data from
other studies analyzing single-tooth restorations or multiple-unit
fixed dental prostheses [19–21].
Nevertheless, all restoration types showed an improvement
as already described in literature [22]. Within the dimension
“appearance,” a significant improvement was identified be-
tween the baseline values T0 and T1. The greatest improve-
ment was found for the question of whether the patients felt
esthetically impaired. After insertion of the prosthetic restora-
tion, there was no significant change within the values (T1 to
T2). The patients thus seemed to evaluate the esthetic param-
eters as the same or similar to those after 3 months of intraoral
use. It seems that the patient’s assessment and perception of
the esthetic change can be determined directly at the follow-up
appointment.
The same results weremeasured for the dimension “oral func-
tion.” In particular, question 51, which is specifically for remov-
able dental prostheses, including telescopic restorations, and asks
whether patients feel that their dental prosthesis has not fitted
properly in the last 7 days, showed the greatest improvements.
This can be explained by the fact that this is probably one of the
main reasons for prosthetic treatment with new removable dental
prostheses.
A significant improvement in “linguistic limitations,” on
the other hand, could only be found between T0 and T2 and
was not already apparent at T1. Patients, especially those new-
ly treated with removable dental prostheses with possibly pal-
atal coverage, need time to get used to the linguistic function,
which is underlined by the present results [23, 24].
Consequently, at investigation time T2, clear improvements
in contrast to the pre-prosthetic situation were evident, but the
underlying pre-prosthetic situation indeed played a major role
[25].
In addition, a delayed improvement in the dimension of
“orofacial pain” was only observed at investigation time T2
in relation to the data obtained at the follow-up appointment
directly after insertion, regardless of the restoration type. This
could also be due to the time required for any tissue or mus-
cular structures to facilitate a specific impairment. Within this
dimension, the greatest improvements for patients seem to
have been achieved in the area of dry mouth.
In the study of Jenei et al., the type of dental prosthesis
showed no significant impact on the overall OHIP score [7].
However, in that study, the overall OHIP score was analyzed,
but the individual questions were not divided into individual
dimensions. Consequently, a direct comparison is impossible.
Viola et al. found that the scores improved in patients treat-
ed with complete dental prostheses [17]. In general, there
seemed to be no difference in OHRQoL between partial and
complete dentures [26]. The diverse occlusal concepts were
further comparable in the literature [27]. Patient satisfaction
with prosthetic care had a positive influence on OHRQoL and
the daily life of patients [28]. It could be shown that oral
health-related impact profile in patients treated with a remov-
able dental prosthesis is significantly influenced by education-
al level, socioeconomic status, health status, and cigarette con-
sumption [29]. These parameters, however, were not queried































Restoration typeFig. 4 Boxplot of difference
values for the dimension
linguistic limitation
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Regarding telescopic dental prostheses, there seemed to be no
difference in oral health-related impact profile when patients
were treated with telescopic dental prostheses compared with
removable dental prostheses or fixed restorations. The literature
also showed an improvement of the oral health-related impact
profile, also for different telescope types [18, 30]. However, it
must be noted that the power analysis with only 20 telescopic
prostheses was in a low range between 41 and 77% compared
with the 61/70 patients of the other two groups with a power
more than 90%. These results must therefore be interpreted with
caution and a clear conclusion cannot be drawn. In order tomake
reliable statements, a larger group size is required.
A limitation of the present study is the long time
period between T1 and T2, which was about 3 months.
A measurement of the results after 1 month could have
highlighted the faster improvement of the dimensions
“oro fac ia l pa in” and “ l ingu i s t i c l imi t a t ions” .
Consequently, it cannot clearly be concluded how long
a patient needs for an improvement. In other studies,
different follow-up times were selected, but these partly
correspond to the present study. The examination times
are usually before the actual prosthetic treatment as a
baseline value, directly after the insertion at the check-
up date, and after 1 month [7, 11, 12, 15], 3 months, or
6 to 12 months [7, 12, 18]. In contrast to these longer
observation periods, monitoring after 7 days also seems
to be equally reliable and valid as after 1 month [31]. A
limitation is certainly also the own division into five
dimensions as already applied in an earlier publication
[15]. In the literature, there are different methods of
analysis and subdivisions of the OHIP questionnaires
and also different numbers of questions within different
OHIP questionnaires. This is difficult for direct compar-
isons in the literature. A possible standardization/
calibration of the analyses could help to better compare
the studies. Another limitation that may have had an
influence on the results is the treatment of patients in
a student course: patients have to plan considerably
more time as the treatment is prolonged. The final result
or the quality of the prosthetic work itself plays a rather
subordinate role [32], since all steps are supervised and,
if necessary, corrected by experienced dentists. On the
other hand, answering the OHIP-49/53 questions repre-
sents a further limitation, as it is highly subjective and
is also influenced by patients’ expectations and general
satisfaction. However, the questionnaire is a tool that
can measure patients’ oral health-related impact profile,
even if a certain bias cannot be avoided [25]. Further
investigation into the analysis of individual prosthetic
restorations with the additional subdivision of removable
into removal partial dental prostheses with clasps and































Restoration typeFig. 5 Boxplot of difference
































Restoration typeFig. 6 Boxplot of difference
values for the dimension
psychological impact
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dental prostheses, into crowns and fixed dental prosthe-
ses, is conceivable. For this, however, a larger patient
cohort would be necessary in order to be able to make
the most valid statements possible.
Conclusion
Within the limitations of the present study, the following con-
clusions can be drawn:
1. Significant improvements in oral health-related impact
profile after fitting of dental prostheses were found be-
tween investigation times T0 and T1 and T0 and T2 for
the dimensions “appearance” and “oral function,” inde-
pendent of the restoration type.
2. The dimension “linguistic limitations” showed a delayed
improvement in oral health-related impact profile be-
tween T0 and T2, and the dimension “orofacial pain”
showed the same between T1 and T2, independent of
dental prosthesis type.
3. For removable dental prostheses, a significantly greater
improvement in oral health-related impact profile was
found for the dimensions “oral function,” “linguistic lim-
itations,” and “appearance” in contrast to fixed dental
prostheses between T0 and T1, as well as between T0
and T2 and for “orofacial pain” from T1 to T2.
However, the individual initial situations must also be
taken into account.
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